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Abstract

Introduction. Individuals with severe stroke are perceived to make limited
functional gains in rehabilitation, but they benefit in terms of other outcomes, especially,
discharge destination (DD). Early identification of patients likely to be discharged home
would ensure that those most likely to benefit, receive rehabilitation.
Objective. The objective of this study was to determine the predictive value of
age, stroke severity and caregiver availability for DD of severe stroke patients
undergoing rehabilitation.
Methods. Telephone interviews of severe stroke patients discharged from
Parkwood Hospital were conducted to determine caregiver availability and current living
status. Age, Functional Independence Measure (FIM™) scores and caregiver availability
were abstracted in a chart review, followed by analysis using logistic regression.
Results. All three factors were found to be predictive of DD. The inclusion of
caregiver availability in a predictive model including age and admission FIM™,
improved the predictive accuracy of the model.
Conclusion. Age, admission FIM™ and caregiver availability were significant
predictors of post rehabilitation DD of individuals with severe stroke. These individuals
were rarely discharged home in the absence of an available caregiver.
Keywords: severe stroke, rehabilitation, discharge destination, predictive models

mi

Acknowledgements

I would like to thank a number of people for their help and their contribution to this thesis
over the last 2 years. First of all, I would like to express my sincere gratitude to Dr.
Robert Teasell. The guidance, motivation and encouragement he provided me as a
supervisor, have been invaluable through this experience. I would also like to thank Dr.
Mark Speechley, Janet Brown and Dr. Jayne Garland, my thesis committee, for their
excellent advice and their support.
I have benefited greatly from working with the incredible CORRE group at Parkwood
Hospital. I especially thank Norine Foley, Katherine Salter, Andrew McClure and
Matthew Meyer for their suggestions and exceptional guidance. I would like to
acknowledge Richa Mehta, Heather McHale and Laura Parkes for their assistance with
data collection for this project as well as Larry Stitt and Dr. Yves Bureau for their help
with data analysis. A special thank you to all my ARGC colleagues, who have all, in
some way or the other, helped me along the way - Swati, Kevin, Ross, Richa, Stacey,
Alex, Matt and Saagar.
I am thankful to the Canadian Stroke Network and the Stroke Recovery Association of
London for funding this project. I also appreciate the support I have received from the
ARGC at Lawson Health Research Institute.
I would not have made it this far without the unfailing faith and encouragement of my
wonderful parents - Ferdinand and Susan Pereira, my family and my amazing support
system - Desmond, Sheerin, Suzanne, Noemia and Gopika. Thank you so much.

iv

Table o f Contents

Certificate of examination.................................................................................................. ii
Abstract...............................................................................................................................iii
Acknowledgements............................................................................................................ iv
Table of Contents................................................................................................................ v
List of Tables................................................................................................................... viii
List of Figures.................................................................................................................... ix
List of Appendices.............................................................................................................. x
CHAPTER 1: Introduction and Background.......................................................................1
Defining the severe stroke population.................................................................................1
CHAPTER 2: Review of Literature.................................................................................... 5

Do Individuals with Severe Strokes benefit from Inpatient Rehabilitation?
Rehabilitation of severe stroke and mortality......................................................... 5
Rehabilitation of severe strokes and functional gains.............................................6
Rehabilitation of severe strokes and discharge destination.................................... 7
Rehabilitation of severe strokes and length of hospital stay................................... 7
Summary of benefits of rehabilitation for individuals with severe stroke..............8

v

How can severe stroke patients that are most likely to benefit from rehabilitation be
identified?
Prognostic Factors for Outcomeof Stroke Patients................................................ 9
Predictive Models for Outcomeof Stroke Patients.................................................10
CHAPTER 3: Objectives and Methods.............................................................................17
Objectives..........................................................................................................................17
Subjects..............................................................................................................................18
Data Collection................................................................................................................. 20
Description of Variables................................................................................................... 21
Data Analysis.................................................................................................................... 22
CHAPTER 4: Results....................................................................................................... 25
Development of predictive models
Characteristics of the Sample................................................................................ 28
Regression Analyses............................................................................................. 31
Exploratory Analysis............................................................................................ 37
Rehabilitation Outcomes................................................................................................... 39
CHAPTER 5: Discussion.................................................................................................. 42
Discussion of Results........................................................................................................ 42
Practical Applications....................................................................................................... 49

vi

50

Limitations

Implications for Future Research...................................................................................... 52
CHAPTER 6: Conclusion..................................................................................................53
References..........................................................................................................................54
Appendices........................................................................................................................ 61
Curriculum Vitae.............................................................................................................. 77

vii

List o f Tables

Table 1: Predictive Models for Discharge Destination in Stroke Patients.......................11

Table 2: Characteristics of the Sample............................................................................29

Table 3: Results of Logistic Regression Analysis - Model 1..........................................32
Table 4: Results of Logistic Regression Analysis - Model 2.......................................... 34
Table 5: Results of Logistic Regression Analysis - Model 3........................................... 36
Table 6: Results of Logistic Regression Analysis - Model 4.......................................... 38
Table7: Description of groups (home vs. long-term care) in terms of discharge
variables...........................................................................................................................40

viii

List o f Figures

Figure 1. RPG decision tree for stroke patients...................................................19
Figure 2. Population hierarchy flowchart.............................................................27

IX

List o f Appendices

Appendix A: HSREB Approval Forms.............................................................................61
Appendix B: Letter of Information...................................................................................64
Appendix C: Script for Verbal Consent and Telephone Interview...................................67
Appendix D: Data Abstraction Form................................................................................72
Appendix E: Description of the FIM™............................................................................73
Appendix F: Gender comparisons (additional analysis)...................................................76

x

1

Chapter 1

Introduction and Background

The Heart and Stroke Foundation (2010) defines a stroke as, “a sudden loss in
brain function, caused by the interruption of flow of blood to the brain (ischemic stroke)
or by rupture of blood vessels in the brain (hemorrhagic stroke).” Stroke is the second
leading cause of death worldwide and the third leading cause of death in Canada. The
effects of a stroke are diverse and fall within a wide spectrum of motor, sensory and
cognitive impairments. The clinical presentation of a stroke depends on numerous
factors, such as the anatomical site of the lesion, the extent of neurological recovery and
the severity of the stroke. Of all persons sustaining a stroke, only 10 % recover
completely while 40 % are left with moderate to severe impairments. Fifteen percent of
all individuals with strokes die and 10 % are so severely disabled, that they require long
term care (Heart and Stroke Foundation, 2010)

Defining the Severe Stroke Population

Individuals with severe strokes constitute the most disabled group of stroke
patients. These individuals experience combinations of severe motor, sensory and
cognitive impairments, often compounded by multiple medical co-morbidities. Many are
non- ambulatory and require considerable assistance with activities of daily living
(Evidence - Based Review of Stroke Rehabilitation, 2009). This group of stroke patients
has been described in a number of ways. Garraway et al. (1981, 1985) first classified
stroke patients into three bands of severity - the upper, middle and lower bands. The
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upper band consisted of individuals with the most severe strokes (i.e. individuals who
were unconscious at the onset of stroke and dependent in activities of daily living). This
group was expected to remain dependent and had a poor prognosis for survival. A
number of different scales, such as the National Institute of Health Stroke Scale (NIHSS)
and the Acute Physiology and Chronic Health Evaluation (APACHE) have been used, to
describe stroke severity (Appelros, Nydevik, Seiger, & Terent, 2002, Riachy et al., 2008)
in the acute care setting. In the sub-acute rehabilitation setting, stroke severity is often
described based on residual functional ability, using scores on measures such as the
Functional Independence Measure (FIM™), the Barthel Index of Activities of Daily
Living (BI) etc.
The FIM™ is a functional assessment tool that is used in a variety of health care
settings to assess the progress of individuals in rehabilitation, by measuring burden of
care. It is an 18 item ordinal scale that assesses performance in six areas of function - self
care, sphincter control, transfers, locomotion, communication and social cognition. These
items fall into one of two broader domains, the motor and cognitive domains. Each item
is rated on a seven point Likert scale. Total scores range from 18 (most dependent) to 126
(most independent) (Evidence - Based Review of Stroke Rehabilitation, 2009; Wright,
2000). Stineman et al., 1998, defined individuals with severe strokes as having admission
motor FIM™ scores < 37, while Yagura et al. (2005) used a total FIM™ score of 53 or
below (assessed within 3 months of stroke onset) to describe these patients.
Fagerberg et al. (2000) described stroke patients with BI scores of 0 to 10 (within
one week of stroke onset) as ‘severe’. The BI is a measure of functional disability that
assesses an individual’s ability for self care in ten activities of personal care and mobility.

The maximum total score on the BI is 100, where a higher score represents greater
independence (Evidence - Based Review of Stroke Rehabilitation, 2009). An Orpington
Prognostic Score (OPS) > 5 has also been used to describe the severe stroke population
(Kalra, Dale & Crome, 1993; Kalra & Eade, 1995). The OPS is a clinical score that was
developed to assess stroke severity and predict the outcome of elderly stroke patients. It
consists of four subscales - motor deficit, proprioception, balance and cognition. The
score ranges from 1.6 which indicates the best prognosis, to 6.8, which indicates the
worst prognosis.
Given the various outcome measures used to assess functional ability, differences
in score cut-offs used to describe stroke severity and inconsistencies in time of
assessment, there is currently no single, agreed upon definition for “severe stroke”.
However, the Ontario Stroke Rehabilitation Consensus Panel (2000) adopted the
definition provided by Alexander (1994), who described individuals with severe stroke as
those with total FIM™ scores < 40, assessed within five to seven days of the stroke
event.
Individuals with severe strokes, admitted to inpatient rehabilitation, have been
shown to have slower functional recovery and longer lengths of hospital stay, when
compared to stroke patients with moderate impairments (Teasell & Kalra, 2005). These
individuals are also more likely to be admitted to long- term care facilities. Longer
lengths of hospital stay and higher rates of institutionalization translate to higher health
care costs, (Sandstrom, Mokler, & Hoppe, 1998) creating a significant economic burden
to the health care system and to society in general. This has given rise to two major
questions regarding the rehabilitation of individuals with severe strokes: 1) Do

individuals with severe strokes benefit from inpatient rehabilitation? 2) How can severe
stroke patients who are most likely to benefit from rehabilitation be identified? The aim
of the following literature review is to address these questions.
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Chapter 2
Review of Literature

Do Individuals with Severe Strokes Benefit from Inpatient Rehabilitation?

Due to limited resources within the health care system and the perception that
individuals with severe strokes have less potential for functional recovery, this group
often has restricted access to rehabilitation resources (Mokler, Sandstrom, Griffin, Farris,
& Jones, 2000; Teasell, Foley, Bhogal, Chakravertty, & Bluvol, 2005). Foley et al.,
(personal communication) screened patients with stroke admitted to eight community
hospitals, in order to determine potential eligibility for inpatient rehabilitation. Of the
patients with severe stroke, only 17 % who were deemed eligible for rehabilitation were
actually admitted to inpatient rehabilitation.

A number of studies have shown that individuals with severe strokes benefit from
interdisciplinary stroke rehabilitation. Flowever, these benefits appear to be less in terms
of functional gains and more in terms of other outcomes such as mortality, length of
hospital stay and discharge destination.

Rehabilitation o f severe strokes and mortality. Interdisciplinary stroke
rehabilitation has been shown to reduce mortality significantly in severe stroke patients
when compared to general rehabilitation programs. Jorgensen et al. (2000) reported that
the patients who initially benefited the most from rehabilitation in a dedicated stroke unit,
in terms of improved survival, were those with the most severe impairments
(Scandinavian Stroke Scale (SSS) score < 15). Comprehensive stroke unit care, when
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compared, to rehabilitation on a general medical ward or a general neurological ward,
reduced the relative risk of in-hospital mortality by 86 % in patients with severe stroke
while the relative risk reduction for one- year mortality was 73%. Kalra & Eade (1993)
reported that severe stroke patients (with OPS scores > 5), admitted to a stroke
rehabilitation unit had a significantly lower mortality rate (21%) compared to those
admitted to a general ward (46%). Similarly, Ronning & Guldvog (2003) established that
patients with moderate and severe impairments, received the most benefit from inpatient
sub-acute rehabilitation, in terms of reduced death and dependency combined, when
compared to patients that received ad hoc care in the community. In this study, severe
strokes were defined as those with BI scores < 50, recorded on day one after the onset of
stroke.
Rehabilitation of severe stroke andfunctional gains. The benefits of inpatient
rehabilitation on functional gains of this population are less certain. Nolfe et al. (2003)
found a significant improvement in median FIM™ scores of severe stroke patients
(defined by FIM™ scores < 40 at the time of discharge from acute care), six months
following inpatient rehabilitation. Ronning and Guldvog (1998) reported that moderate
and severe stroke patients benefitted the most in terms of reduced dependency as
measured by the Barthel Index. This trend has been observed by other researchers as well
(Deutsch et al., 2006; Teasell et al., 2005). However, Kalra et al.(l993) and Kalra and
Eade(1995) reported no significant difference in functional gains (as measured by the
Barthel Index) between severe stroke patients admitted to stroke rehabilitation units and
those admitted to general medical wards.

Rehabilitation o f severe strokes and discharge destination. Several studies have
shown that severe stroke patients who are admitted to specialized interdisciplinary stroke
rehabilitation programs are more likely to be discharged home, compared to those
admitted to general rehabilitation units. A prospective cohort study (Yagura, Miyai,
Suzuki, & Yanagihara, 2005b) reported that 47.4% of severe stroke patients (FIM™ <
53, assessed within three months of stroke onset), admitted to an inpatient stroke
rehabilitation unit were discharged home. In contrast, none of the severe stroke patients
admitted to a general rehabilitation ward returned home. This number is similar to the
43% of severe stroke patients who were able to return home, after undergoing
rehabilitation in a specialized stroke rehabilitation program designed to treat stroke
patients with severe disabilities (Teasell et al., 2005). A retrospective review of stroke
patients admitted to 631 Inpatient Rehabilitation Facilities (IRFs) and 239 Skilled
Nursing Facilities (SNFs) across the United States found that patients with severe motor
disabilities (Case - mix groups 106, 107, 109, 113 and 114) admitted to inpatient
rehabilitation, were more likely to be discharged to the community than those admitted to
SNFs (Deutsch et al., 2006).
Rehabilitation o f severe strokes and length o f hospital stay. Specialized
interdisciplinary stroke rehabilitation programs have been shown to result in shorter
lengths of hospital stay (LOFIS) (Kalra, Dale, & Crome, 1993; Kalra & Eade, 1995).
Deutsch et al. (2006) found that the median LOHS of severe stroke patients in inpatient
rehabilitation facilities was shorter than that of patients with severe stroke, undergoing
rehabilitation in Skilled Nursing Facilities. However, other authors have reported no
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significant difference in LOHS for patients with severe strokes admitted to rehabilitation
unit, compared to general medical wards (Jorgensen et al., 1996; Yagura et al., 2005b).

Summary of Benefits of Rehabilitation for Individuals with Severe Stroke
Individuals with severe strokes appear to benefit from specialized stroke rehabilitation
with decreased mortality and decreased length of hospital stay. However, one of the most
important benefits of rehabilitation, for this population, is the increased likelihood of
discharge to the community. Home discharge saves costs associated with placement in a
long-term care facility (Schmidt, 1999), along with a presumed improvement in quality of
life associated with living in one’s own home.

How can Severe Stroke Patients who are Most Likely to Benefit from Rehabilitation be
Identified?
It would be ideal, if every stroke patient with residual disability could undergo
rehabilitation. However, cost constraints and limited rehabilitation resources make this
impractical. It is important to be able to predict which patients would benefit most from
stroke rehabilitation, in order to ensure that scarce health care resources are focused on
the rehabilitation of these patients. (Callahan, 1993; Haas, 1988, Nguyen, 2007, Saxena,
Ng, Yong, Fong, & Koh, 2006).This is particularly important in the rehabilitation of
severe strokes for two reasons. First, as discussed previously, patients with severe strokes
benefit from inpatient rehabilitation more with respect to an increased likelihood of home
discharge than the more traditional outcome of functional improvement. Second, the
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rehabilitation of individuals with severe strokes is often more resource intensive, given
the longer lengths of hospital stay as well as the additional medical and nursing support
that these patients need.

For rehabilitation clinicians, the decision to admit an individual with a severe
stroke to inpatient rehabilitation is often a difficult one to make. The ability to predict
discharge destination would be invaluable to deciding which severe stroke patients would
most likely benefit from inpatient rehabilitation and would help in setting realistic
rehabilitation goals (McKenna et al., 2002; Mokler et al., 2000; Nguyen, Page, Aggarwal
& Henke, 2003). The following literature review aims to identify potential prognostic
factors and provides an overview of models that have been previously proposed, to help
predict discharge destination following rehabilitation, for patients with stroke.

Prognostic Factors for Outcome o f Stroke Patients. Several factors have been
identified as potential predictors of functional outcome and discharge destination
following stroke. Demographic factors such as age and gender, clinical variables such as
the side of the lesion, bladder and/or bowel incontinence, dysphagia, cognitive
impairment, as well as the presence of co-morbidities, have all been considered to be
prognostic of rehabilitation outcome (Massucci et al., 2006; Saxena, Koh, Ng, Fong, &
Yong, 2007; Wee & Hopman, 2005; Ween, Alexander, D’Esposito, & Roberts, 1996).
Unilateral neglect and poor balance have also been known to affect the final outcome of
rehabilitation in stroke survivors (Wee & Hopman, 2005). Meijer et al. (2004) used a
‘modified Delphi Technique’ to identify 26 potential prognostic factors influencing
outcome following stroke. These were categorized into seven clinical and social sub
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domains. Clinical factors included pre-morbid and post stroke functional ability,
cognition, poor balance, communication disability as well as stroke impairments, such as
apraxia and neglect. The social sub-domain consisted of the individuals’ family circles,
social support etc.

Predictive Models for Outcome o f Stroke Patients. In order to explore these
various potential predictive factors, a number of models have been proposed to predict
discharge destination of stroke patients, following rehabilitation. Although most of these
studies included patients from across the spectrum of stroke severity, only a few have
looked specifically at patients with severe strokes (Mokler et al., 2000; Teasell et al.,
2005). Table 1 provides a description of some of these predictive models.
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Table 1

Predictive Models for Discharge Destination in Stroke Patients

Endpoints

Model/ Results

Mauthe et al., 18 items of the FIM™

FIM™ scores and Discharge

Six admission FIM™ items - bathing, bowel

1996

destination

management, toileting, social interaction,

Author

Potential predictors

dressing the lower body and eating
Overall accuracy: 70 %
Mokler et al.
2000

18 items of the FIM™

Discharge destination

Model 1: Three admission FIM™ items -

(home vs. other)

Bladder management, toilet transfers, memory.
Overall accuracy: 66.41%
Sensitivity: 53.4 %; Specificity: 76.6 %
Model 2: Three discharge FIM™ items -upper
body dressing, bed/chair transfers,
comprehension. Overall accuracy: 74 %
Sensitivity: 68.1%; Specificity: 78.6 %

Author

Potential predictors

Endpoints

Model/ Results

Unsworth,

Demographics , 18 FIM™ items, Chewing,

Discharge destination

FIMV: Five FIM1m items- dressing upper

2001

swallowing and depression from RICFAS, Premorbid housing, Pre-morbid cognition, Pre-morbid ^ ome vs- rehabilitation vs.

body, bowel management, stairs, expression,
s o c ja ] interaction. Overall accuracy: of 74.9 %

independence, General health status, Instrumental nurs*n§ home)
A£)LS

FULLV: Three FIM™ items (bowel
management, stairs, social interaction),
Instrumental ADL, pre-morbid cognition, pre
morbid housing, social situation. Overall
accuracy: 79.4 %

Barthel Index, sitting balance

Meijer et al.,

26 potential prognostic factors in clinical and

Discharge destination

2004

social sub-domains obtained through a ‘modified

(independent living situation depression, cognitive disability, age

Delphi Technique’.

vs. poor discharge outcome)

Overall accuracy: 91%

Teasell et al.

Age, gender, stroke type and location, admission

Discharge destination

Admission FIM™ , age, sex, previous stroke

2005

and discharge FIM™, admission and discharge
ambulation status, stroke impairments.

Overall accuracy : 73.4 %, Sensitivity: 65.4 %
(home vs. institution or other) Specificity: 77 %

Author

Potential predictors

Endpoints

Model/ Results

Wee and

Type of stroke, previous stroke, cognition

Discharge FIM™

Admission BBS, cognitive impairment, body

Hopman,

(MMSE), balance (BBS), stroke impairments

Length of stay

neglect, support at home

Discharge destination (home
2005

vs. other)

Massucci et

Socio-demographic data - age, sex, pre stroke

al.,
2006

living status, level of education, admission
interval; Clinical data- type and side of stroke,
Miss, TCT, cognitive impairment (MMSE),
presence of urinary catheter, dysphagia, clinical

Activity limitation - BI

Age, living alone, urinary catheter, dysphagia,
Miss, TCT

Discharge destination
(home vs. other)

complications.
Brauer et al.

MAS, residential status pre stroke, age, sex, stroke Discharge destination

Age, pre stroke residential status, gait (MAS-5),

2008

side, time to admission, length of stay.

rolling (MAS-1)
(home vs. residential aged

Overall accuracy - 87 %

care)

Sensitivity: 99 %; Specificity:%

Note: RICFAS - Rehabilitation institute o f Chicago Functional assessment scale; MMSE- Mini Mental scale exam; BBS- Berg Balance Scale; M iss- Motricity Index side score;
TCT- Trunk Control Test; MAS- Motor assessment scale; LOS- Length o f stay; BI - Barthel Index; ADL - Activities o f Daily Living.
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The above models examined a large number of clinical and socio-demographic
variables. However, the initial severity o f stroke (as measured by early functional ability
scores) and age, have consistently emerged as predictors of final functional outcome, as
well as discharge destination (Agarwal, McRae, Bhardwaj, & Teasell, 2003; Lutz, 2004;
Meijer et al., 2005; Teasell et al., 2005). Functional ability is usually expressed in terms
of scores on the FIM™ or the Barthel Index (BI). Lower FIM™ or BI scores on
admission are often associated with discharge to long-term care facilities, while patients
with higher scores tend to return home (Agarwal et al., 2003). Mauthe et al. (1996)
proposed a mathematical model based on six of the 18 individual FIM™ items that
predicted discharge disposition, in stroke patients admitted to rehabilitation, with an
accuracy of 70 %. Alexander (1994) reported that, in stroke patients with moderate
impairments, lower FIM™ scores were associated with unfavorable discharge outcome.
In more severely affected stroke patients, there was an interaction between age and
severity. Younger stroke patients tended to go home despite having very low FIM™
scores, while older patients had a tendency to be discharged to long-term care facilities,
even if they had higher admission FIM™ scores. Ween et al. (1996) found that age,
particularly for the most severe strokes, had a strong influence on discharge disposition.
Black- Schaffer & Winston (2004) compared discharge outcomes of individuals with
admission FIM™ scores <40, 40 - 80 and > 80. In the 2 groups with lower FIM™
scores, a significant relationship between age and likelihood of a home discharge was
reported. Within the group with admission FIM™ scores < 40 (i.e. those with the most
severe functional limitations), rates of discharge home were 60 % for individuals < 55
years of age, compared to 23 % for those >85 years of age.
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It has been reported that the decision to discharge patients with stroke home or to
long-term care facilities may depend more on external factors, such as social situation
and caregiver availability, than on the above mentioned characteristics of the patient and
the stroke (Meijer et al., 2005). Unsworth (2001) proposed two models for prediction of
home discharge in stroke patients. One of these models was composed of only FIM™
data, while the other model included additional clinical and social factors, such as pre
morbid housing, support at home etc. It was found that the second model had a higher
predictive value for home discharge in stroke patients, compared to the first model that
considered only functional ability, as measured by individual FIM™ items. Social
situation was identified as the strongest predictor for discharge destination. In another
study, Lutz (2004) reported that older, less functional patients had a higher likelihood of a
nursing home discharge; however there were many patients who did not follow this
pattern. A number of patients with higher functional scores, across a wide age range were
discharged to long-term care facilities, while some patients with lower FIM™ scores
were discharged home. This was explained by differences in the availability of a
caregiver, and the extent to which the needs of the patient could be met by available
informal caregiver resources. Meijer et al. (2004) conducted a systematic review in order
to identify prognostic social factors for discharge destination from stroke units. Marital
status and social support were found to significantly influence discharge destination.
However, the authors concluded that further research was required to better understand
the role of factors such as the availability and willingness of family members and social
networks in predicting discharge destination.
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To summarize, age and early functional ability or stroke severity have been
widely accepted as strong predictors of discharge destination following stroke
rehabilitation. Caregiver availability appears to be yet another important factor, but needs
to be further explored. No studies have specifically explored these three factors (i.e. age,
functional ability and caregiver availability) in combination, or examined how well they
are able to predict final discharge destination, in patients with severe strokes undergoing
rehabilitation. A model consisting of these three factors would be relatively easy to apply
and practical, as information about the patient’s age, functional ability and caregiver
availability are readily available and play an important role in current clinical decision
making. Therefore this study was conducted, to examine the ability of age, admission
FIM™ scores and caregiver availability to predict discharge destination of individuals
with severe stroke undergoing rehabilitation.
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Chapter 3

Objectives and Methods

Objectives

Primary objective. To determine the ability of age, functional ability and
availability of a caregiver, to predict the post rehabilitation discharge destination of
individuals with severe strokes.

1. To determine the ability of age and admission FIM™ scores to predict
discharge destination of individuals with severe stroke, following inpatient
rehabilitation.

2. To determine if caregiver availability enhances the ability of age and admission
FIM™ to predict discharge destination of individuals with severe stroke,
following inpatient rehabilitation.

Secondary objective

3. To describe the rehabilitation outcomes, of individuals with severe stroke, in
terms of discharge destination following rehabilitation, current living situation,
length of stay and FIM™ gains.

This study was approved by the University of Western Ontario Health Sciences
Research Ethics Board (Appendix A).
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Subjects
Inclusion Criteria. Individuals with severe stroke admitted to the stroke
rehabilitation unit at Parkwood Hospital, London, Ontario between April 2005 and
December 2009 were included in the study. For the purpose of this study, patients with
‘severe strokes,’ were defined as, those belonging to Rehabilitation Patient Groups
(RPGs) 1100 and 1110.
The RPG system is a case mix classification system for adult inpatient
rehabilitation activity, in hospitals across Ontario. This system was proposed by the Joint
Policy and Planning Committee (JPPC) of the Ministry of Health and Long-Term Care
(MOHLTC). The MOHLTC has plans to incorporate this case mix system for
rehabilitation activity into hospital reporting mechanisms, as well into the Integrated
Population Based Allocation (IPBA) funding formula, which currently covers two thirds
of the hospital activity and expenditure across Ontario (Sutherland, 2008). Hence, this
classification system is both practical and clinically relevant.

The classification system first assigns patients to a Rehabilitation Group (RG),
which is similar to broader diagnostic categories used in acute inpatient systems. Within
each RG, age and motor and cognitive FIM™ scores at admission are used to further
categorize patients into RPGs. Each RPG thus consists of patients that are similar in
terms of expected outcome and length of stay (Sutherland, 2008). Figure 1 describes how
stroke patients are categorized into seven RPGs based on FIM™ scores at admission and
age. RPGs 1100 and 1110 include patients with the lowest motor FIM™ scores (12 to
38). This is similar to other widely used descriptions of individuals with severe stroke.

Figure 1. RPG decision tree for stroke patients. (J. M. Sutherland, J. Walker/ Health Policy 2008
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Exclusion criteria. Individuals who lived in nursing homes or other such facilities
prior to the onset of stroke were excluded, as were those with previous strokes.

Data Collection
Information letters were sent out to all patients who met inclusion criteria. RPG
eligibility was determined with the help of an algorithm, developed by the Canadian
Institute for Health Information (CIHI, 1996 -2010).Data was collected in 2 parts.
Telephone Interview. All patients, who met inclusion criteria, were invited to
participate in a telephone interview. The interview took 10 to 15 minutes to complete. It
was designed to obtain information on the pre-stroke living situation, current living
situation and post rehabilitation discharge destination of the individual. Information on
the availability of a caregiver, at the time of discharge, was also obtained (Appendix C).
Consent was obtained to review the individual’s medical charts. For patients who were
unable to communicate effectively over the telephone, family members were invited to
participate in the study.
Chart Review. Information obtained by the telephone interview was confirmed by
a review of the participant’s medical chart. In addition to this, the participant’s age, total
FIM™ scores at admission and discharge, motor and cognitive FIM™ scores at
admission and discharge, dates of admission and discharge were obtained from the
National Reporting System (NRS) database. Ethics approval was obtained to conduct
chart reviews for patients who could not be contacted and those known to be deceased.
As these patients were a significant proportion of the initial sample, it was felt that
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information about this subset would be essential, to minimize bias. For these patients who
could not be contacted and interviewed all information regarding the individuals’ pre stroke and post rehabilitation living situations, caregiver availability was obtained from
the chart review.

Description o f Variables
‘Pre-stroke living situation’ was defined as the patient’s living arrangements prior
to the onset of stroke and was categorized as 1) living alone, 2) living with a spouse,
relative or friend, 3) living in a long-term care facility or 4) other.
‘Discharge destination’ following rehabilitation at Parkwood Hospital was
identified as either home, long-term care facility or other. Home was defined as a private
residence where the individuals received most of the care they needed from informal
caregivers. Long-term care facilities included nursing homes and other assisted living
facilities. Individuals who were discharged to other facilities such as another hospital or
rehabilitation facility were assigned to the ‘other’ group.
‘Availability o f a caregiver’ at the time of discharge was dichotomized into ‘yes’
or ‘no’. ‘Yes’ was assigned to those who had a family member or friend willing and able
to care for them after discharge from the rehabilitation facility at Parkwood Hospital.
‘Current living situation ’ of the individual was the living arrangements of the
individual at the time of the telephone interview and was categorized as 1) living alone,
2) living with a spouse/ relative or friend, 3) living in a long-term care facility or 4) other.
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‘Length o f hospital stay’ (LOHS) was defined as active days in a rehabilitation
bed. Stroke rehabilitation patients often remain in hospital after their rehabilitation is
complete because of lack of discharge options. These are designated as Alternate Level of
Care (ALC) days and do not represent active rehabilitation days. Therefore, ALC days
were not included in LOHS.

Data analysis

•

IBM SPSS (version 17) was used for all statistical analyses. Descriptive statistics
were obtained for all variables and are presented as means and standard deviations (SD)
(for continuous variables) or proportions (for categorical variables).
To meet the primary objective, the following steps were taken.
Step 1. Preliminary analysis. The relationship between the discharge destination
and all admission variables (i.e. age, total FIMim, motor FIM1m, cognitive FIM™, gender
and pre- stroke living situation and caregiver availability) was explored, using
independent samples t -tests, chi squares or Fisher’s exact test, as appropriate. Although
in conventional model building, only variables with a statistically significant association
with the outcome of interest are used to build a predictive model, the three variables of
interest were used on the strength of their theoretical relationship with discharge
destination, regardless of statistical significance. Significance for these tests was set at p
<0.05.
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Step 2. Regression analysis. For the purpose of the primary analyses, the outcome
was dichotomized to include only individuals who were discharged home or to long term care facilities. Individuals who were discharged to other facilities were excluded, as
this group consisted of a heterogeneous mix of patients, who were discharged to a variety
of other institutions, for further rehabilitation or to await long - term placement. In
addition, some patients with a more complicated medical course were discharged to acute
care facilities. Multiple logistic regression analysis sing the forward stepwise method was
conducted to build the following models for the prediction of discharge destination:
a) Model 1 included age and admission FIM™ (total) as predictor variables.
b) Model 2 included caregiver availability in addition to age and admission
FIM™ (total).
c) Model 3 explored the above 3 variables of interest as well as other variables
that were statistically significant.
Results of the multiple logistic regression analyses are presented as odds ratios
(OR) with 95 % confidence intervals (Cl). Model statistics reported include Nagelkerke’s
pseudo R square and the - 21og likelihood and model chi square. The pseudo R square
attempts to identify the variance in the outcome that is explained by the model, where a
higher R square indicates a greater proportion of variance accounted for by the model.
The - 21og likelihood statistic describes how poorly the model fits the data, where a
lower value indicates a better model fit. The model chi square statistic determines if the
overall model is statistically significant. The accuracy of the model is described as the

24

percentage of individuals, correctly predicted to return home and to long term care, as
well as the overall percentage of correct classifications.

To address the secondary objective, the following statistical analyses were
conducted.

FIM™ gains and LOHS are described using means and standard deviations for the
sample population as a whole. Discharge destination following rehabilitation and current
living situation are presented as proportions.

Paired t tests were used to examine significant change in function over time, for the total
group, using admission and discharge FIM™ scores. In addition, between group
differences (home vs. long-term care) in FIM™ gains and LOHS were examined, using ttests.
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Chapter 4
Results

The initial study population included patients admitted to the stroke rehabilitation
unit, at Parkwood Hospital, between April 2005 and September 2008. Due to difficulties
encountered while trying to contact individuals for the telephone interview and the high
volume of individuals who could not be contacted, approval was obtained from the
HSREB to expand the inclusion criteria. Thus the final study cohort included patients
admitted to the stroke rehabilitation unit, between April 2005 and December 2009. An
initial search of the NRS database, reported that 367 patients belonging to RPGs 1100
and 1110 fit these criteria. Information letters were sent out to all 367 patients and then
individuals were telephoned to invite their participation in the interview (Figure 2). 48
individuals refused participation. Data collection for 32 patients could not be completed
due to time constraints (i.e. medical records could not provide charts within the time
specified for data collection, or patients were unavailable for interviewing within this
time frame). Of the patients that could be contacted, 100 agreed to participate in the
telephone interview. Chart reviews were then completed for these 100 patients in addition
to 187 other patients who were deemed ‘unreachable.’ This group included individuals
who had moved with no forwarding address, those that were deceased as well as those
who could not be reached by telephone despite several attempts (at least 5 attempts to call
patients on different days, at different times of the day). Of the 287 patients reviewed or
interviewed, 60 were excluded. Thirty two patients were excluded because on closer
examination it was found that they did not meet RPG criteria for their first ever stroke

(i.e. they had admission motor FIM™ scores > 38). Twenty - two had experienced a
previous stroke and 4 lived in nursing homes prior to their strokes. One patient did not
receive rehabilitation on the unit and another was transferred to acute care before
adequate admission documentation was completed.
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Figure 2. Population hierarchy flowchart
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Primary Objective - To determine the predictive value o f age, admission FIM™ scores
and caregiver availability for discharge destination of individuals with severe stroke

Characteristics o f the sample

Table 2 describes the total sample and provides a comparison of the ‘home’ and
‘long- term care’ groups. Individuals discharged to facilities (N= 26) other than those of
primary interest, (i.e. home and long-term care facilities) were excluded from the primary
analysis. Most of these patients were discharged to facilities such as local hospitals where
they underwent further rehabilitation and discharge planning or were awaiting long-term
care placement. This group of patients also included individuals who had suffered an
acute event while in rehabilitation and were discharged to acute care facilities.
The mean age of the study sample (n = 190) was 68.8 (SD 14.3) years. More than
half of the patients were male (54.7 %). The mean admission FIM™ score for these
patients was 50.3 (SD 11.4) and the mean FIM™ score at discharge was 82.7 (SD 23.6).
A majority of these patients (73.7 %) lived in the community with a spouse, family
member or friend prior to the onset of stroke, 26.3 % lived alone. Following
rehabilitation, 65.8% of these patients were discharged home while 34.2 % were
discharged to a long-term care facility. Caregiver information was obtained for 189
patients and available caregivers were identified for 79.8% of these patients.
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Table 2
Characteristics o f the sample
LTC

Home

Total

Variable

t (df) / yf (df)

N Mean/SD

%

N

Mean/SD

%

N

Mean/SD

%

Age in years

190 68.8/14.3

-

125 63.8/13.8

-

65

78.5/9.7

-

Gender Male

104

-

54.7

76

-

60.8

28

-

43.1

Female

86

-

45.3

49

-

39.2

37

-

56.9

Admission FIM1m (motor)

190

27.1/6.9

-

125

27.8/6.8

-

65

25.9/7.0

-

P value

-8.51(171.4)

<0.001

5.422(1)

0.015

1.844(188)
0.067

190

Admission FIMim (cog)

23.9/6.4

-

125

23.6/6.3

-

65

21.7/6.6

-

1.966(188)
0.051

190 50.3/11.4

Admission FIMim (total)

“

125 51.8/11.2

“

65 47.5/11.3

2.475(188)

0.014

30.468(1)

<0.001

Pre - stroke situation
Alone

58

-

26.3

17

-

13.6

33

-

50.8

With Family

154

-

73.7

108

-

86.4

32

"

49.2

Caregiver Availability

189

-

-

125

-

-

64

-

-

79.4

124

99.2

26

20.6

1

0.8

38

* Results

Yes

150

No

39

-

o f Fisher’s exact test reported as one o f the cell counts <5

40.6
-

59.4

-

<0.001*
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Home vs. Long-term Care (Table2)
Age. Individuals who were discharged home were significantly younger than
those discharged to long-term care facilities (t = -8.510, df = 171.42, p <0.001).
Gender. There was a significant difference between those discharged home and
those discharged to long-term care based on gender (%2 (1) = 5.422, p = 0.015). Men
formed the majority (60.8%) of those discharged home, while more women (56.9%) were
discharged to long-term care facilities. Refer to Appendix F for a more detailed analysis
gender differences in the study population.
Admission FIM™. There was a significant difference among individuals
discharged home and to long-term care facilities in terms of total admission FIM1m
scores (t = 2.475, df = 188, p = 0.014). The admission motor and cognitive scores were
not significantly different between these 2 groups although the difference in cognitive
scores on admission approached significance (p = 0.051).
Pre- stroke living situation. Individuals that were discharged to these settings
were significantly different based on their pre - stroke living situations (%2 (1) = 30.468,
p< 0.001). Among individuals who were discharged home, a greater proportion (86.4%)
lived at home with a spouse, family member or friend prior to their stroke while 13.6%
lived alone.
Caregiver availability. The difference between individuals discharged home and
to long-term care facilities was statistically significant ( p < 0.001) (Fishers’s exact test
was used to analyze this difference as one of the cell counts in the 2x2 contingency table
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was < 5). Of the individuals who had caregivers available, 86.2% were discharged home
whereas 2.6% of the individuals without caregivers were discharged home

Regression Analyses
The primary objective of this study was to determine the ability of age, functional ability
and availability of a caregiver, to predict the post rehabilitation discharge destination of
individuals with severe strokes
Model 1. First, to assess the predictive value of age and admission FIM1m scores,
these variables were assessed in a multiple logistic regression analysis. Table 3 describes
the resulting model. Age was the more significant predictor of institutionalization. For
every 1 year increase in age the odds of being discharged to a long-term care facility
increased by 1.13 (Cl 1.09 - 1.17; p < 0.001). Total FIM1m score at admission was also
significantly associated with discharge outcome in this model, where for every 1 point
increase in score, the odds of being discharged to an institution decreased by 0.95 (Cl
0.92 - 0.98; p = 0.004). Small odds ratios are expected because these variables were
analyzed as continuous variables and not categorized. The pseudo R squared for this
model was 0.408 (Nagelkerke R2). This two variable model was able to predict 86.4% of
home discharges and 60 % of nursing home discharged accurately. The overall predictive
accuracy of Model 1 was 77.4%.
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Table 3
Results o f Logistic Regression Analysis - Model 1
Variable

Coefficient

S.E

Odds Ratio
(95% Cl)

p value

Age

0.121

.020

1.13

<0.001

(1.09-1.17)
Admission
FIM™ total

-0.049

Constant

-6.946

.017

0.95

0.004

(0.92-0.98)

.-----?---- rrr------Nagelkerke R"= .408
-2 Log likelihood = 177.641
Model x2 (2) = 66.479, p < 0.001

1.539

0.001

<0.001
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Model 2. Caregiver availability was added to Model 1 to determine if the inclusion
of this variable would improve the predictive value of the model (Table 4). All 3 factors
emerged as significant predictors of discharge destination. However, given that discharge
home with no caregiver was an exceptionally rare event (n=l), the odds ratios associated
with caregiver availability reported in this model are inflated and may be considered
unreliable. Model 2 was able to correctly predict 93.6 % of home discharges and 76.2 %
of discharges to long-term care facilities. The overall accuracy of this model was 87.8 %.
Thus the inclusion of caregiver availability in the model improved the predictive value
from 77.4% to 87.8%
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Table 4

Results o f Logistic Regression Analysis - Model 2
Variable

Coefficient

S.E

Odds Ratio
(95% Cl)

p value

Age

0.136

.029

1.15

<0.001

(1.08-1.21)
.023

0.93

0.001

Admission
FIM™ (total)

-0.074

Caregiver
availability

6.056

1.319

426.50
(32.15
5658.77)

<0.001

Constant

-13.970

2.910

0.000

0.000

(0.89-0.97)

Nagelkerke R2= .728
-2 Log likelihood = 99.988
Model x2 (3) = 139.801, p <0.001
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In order to ensure that Model 2 captured the unique contribution of caregiver
ability and to control for the effects of other potential covariates identified in the
preliminary analysis, a third model was created (Table 5). This model included gender
and pre - stroke living situation, which were identified as being significantly different
between the two discharge groups (p < 0.05). In this expanded model, age, admission
FIMrMscores, caregiver availability and pre- stroke living situation emerged as
significant predictors of discharge destination. The contribution of gender to discharge
destination in this model was not statistically significant. The model was able to
accurately predict 95.2 % of home discharges and 77.8 % of discharges to long-term care
facilities. The overall predictive value of Model 3 was 89.4%. Thus the inclusion of pre
stroke living situation improved the predictive value of the model from 87.8% to 89.4%.
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Table 5

Results o f Logistic Regression Analysis Model 3
-

Variable

Coefficient

S.E

Odds Ratio
(95% Cl)

p value

Age

0.137

.030

1.15

<0.001

(1.08- 1.22)
Admission
FIM™ (total)

-0.072

Caregiver
availability

5.671

Pre - stroke
living situation

-1.321

Constant

-11.456

.023

0.93

0.001

(0.89-0.97)
1.254

290.46

<0.001

(24.88
3390.66)
.599

0.26

<0.027

(0.08-0.86)

Nagelkerke R2 = .745
-2 Log likelihood = 95.077
Model x2 (4) = 144.712, p <0.001

3.029

0.000

0.000
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Exploratory analysis
The three-variable model (Model 2), obtained via the logistic regression analysis may be
considered unreliable given that only one individual returned home following
rehabilitation in the absence of a caregiver. In order to determine if increasing the
occurrence of the rare event would result in any changes in the odds ratios, or alter the
significant contribution of this variable in the model, a new model (Table 6) was created
by adding 4 new ‘simulated’ patients into the dataset. The characteristics of 4 randomly
selected patients who were discharged to long-term care facilities without a caregiver
were duplicated to create 4 additional cases. Keeping all other characteristics the same,
discharge destination of these additional patients was modified to ‘home’. Thus in this
new data set, 5 patients who went home despite the unavailability of a caregiver were
now identified. Logistic regression analysis was performed as before with age, admission
FIMrMand caregiver availability as potential predictors. In model 4, there was an
observable change in the odds ratios for caregiver availability when compared to model
2. However, caregiver availability still emerged as a significant predictor of discharge
destination (p < 0.001).
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Table 6

Results o f Logistic Regression Analysis - Model 4
Variable

Coefficient

S.E

Odds Ratio
(95% Cl)

p value

Age

0.119

.025

1.26

<0.001

(1.07-1.18)
Admission
FIM™ (total)

-0.063

Caregiver
availability

3.930

Constant

-11.456

.021

0.94

0.002

(0.90-0.98)
.672

50.90

<0.001

(13.64-189.99)

Nagelkerke R2= .658
-2 Log likelihood = 121.282
Model %2 (3) = 123.139, p <0.001

3.029

0.000

0.000
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Secondary Objective: To describe the outcomes o f individuals with severe stroke
following inpatient rehabilitation.

The mean admission and discharge FIM™ scores for the total participant sample
(n=222) were 49.84 (SD 11.7) and 79.8 (SD 24.9) respectively.
FIM™gains. The mean FIM™ gain was 29.7 (SD 29.6; Median 29; Range: -17 to
88). The FIM™ gains made over the course of inpatient rehabilitation were statistically
significant (paired t (221) = -21.682; p <0.001). When patients who were discharged
home were compared to those who were discharged to long-term care, those who
returned home, made significantly more functional gains (t = 6.644, df = 187, p <0.001).
The group that was discharged home had a mean FIM™gain of 38.4 (SD 17.9) points,
while those discharged to long-term care facilities had a mean FIM™ gain of 19.9 (SD
18.16) points
Length o f Hospital stay. The mean LOHS was 60 days (SD 30.7). Individuals who
were discharged home had a mean LOHS of 64.2 (SD 24.4) days, while those discharged
to long-term care facilities had a mean LOHS of 61.0 (SD 40.4) days. Although
individuals who were discharged home had, on average, a longer LOHS, this difference
was not statistically significant (t = 0.474, df = 88.903, p = 0.6)
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Table 7

Description o f groups (home vs. long-term care) in terms o f discharge variables
Variable

Home (n=124)
Mean

Discharge FIM™

62.3

SD
17.8

LTC (n=65)
Mean
42.8

18.8

28.0

4.7

24.8

6.0

<0.001

4.059

<0.001

(106.773) .
90.7

20.2

67.5

22.0

(total)
FIMim gains

7.036
(187)

(cog)
Discharge FIMim

P value

SD

(motor)
Discharge FIM1m

t(df)

7.259

<0.001

(187)
38.4

17.9

19.9

18.16

6.644

0.001

(187)
LOHS

64.2

24.4

61.0

40.4

0.474
(88.903)

0.600
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Discharge destination. Information on discharge destination was available for 216
patients. Of these, 57.9% of the patients were discharged home and 30.6% were
discharged to a nursing home or other long-term care facility. 11.6% had other discharge
destinations, usually an acute care facility (due to sudden medical complications) or a
local hospital for further discharge planning.
Current living situation (at the time of the telephone interview), was identified for
94 individuals. Of these 74.5% (n = 70) had been discharged home following
rehabilitation, while 25.5% (n= 24) had been discharged to a long-term care facility.
Among those that had returned home following rehabilitation, 65.7% (n = 46) continued
to live at home with a spouse or family member, while 14.3% (n=10) lived alone. Five
individuals (7.1%) had been moved to a long-term care facility and 9 (12.9%) were
deceased. In the group that was discharged to long- term care facilities following
rehabilitation, 58.3% continued to live in an institution, while 1 person (4.2%) lived at
home with a family member. Two individuals (8.3 %) lived alone and 7 (29.2%) were
deceased.
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Chapter 5
Discussion

The primary aim of this study was to examine the ability of a specific set of
variables, namely age, admission FIM™ scores and caregiver availability, to predict post
rehabilitation discharge destination of patients with a defined severe stroke at the time of
admission to rehabilitation.
In Model 1, age and admission FIM™ emerged as significant predictors of
discharge destination of patients with severe stroke. This is consistent with findings of a
number of studies that have explored predictive factors of discharge destination, in the
stroke population. The results of the current study confirm the association of these factors
with post rehabilitation discharge disposition, specifically in the severe stroke population.
As anticipated, an increase in age was associated with increased odds of being
discharged to a long-term care facility. A number of factors have been suggested in
literature to explain this. Ween et al. (1996) attributed this to presence of co-morbid
medical conditions and the physical changes that occur with advanced age. Older
individuals may have less learning capacity for both motor and cognitive skills, compared
to younger individuals (Granger, Hamilton, & Fiedler, 1992). It has also been suggested
that older patients may have poorer compensatory ability than younger stroke patients
(Nakayama, Jorgensen, Raaschou, & Olsen, 1994). The association of age with discharge
destination could be influenced by social factors as well. Older patients are more likely to
be living alone prior to stroke onset. In most cases, caregiving responsibilities are
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assumed by the spouse. Older individuals are more likely to be widowed and in turn less
likely to have available caregivers (Agarwal et al., 2003).This was emphasized in the
present study, by a number of family members who participated in the telephone
interview. They felt that as they grew older, their capacity to provide physical assistance
to their spouses diminished, often due to health issues of their own. From notes taken
during these interviews, as well as the chart reviews, it was apparent that in the absence
of an able spouse, children tended to take over responsibility. However, with older
individuals it was often difficult for children to commit to being caregivers if they had
families and responsibilities of their own. This indicates that the relationship between age
and discharge destination is a complex one, and may be influenced by a multitude of
physiological and psychosocial factors.
Admission FIM™ has often been reported to be predictive of rehabilitation
outcome and discharge destination following rehabilitation (Black, Soltis, & Bartlett,
1999; Lutz, 2004; Mauthe, Haaf, Haya, & Krall, 1996; McKenna et al., 2002). As
reported in previous literature, this study found that lower admission FIM™ scores were
associated with increased odds of being discharged to a long-term care facility while a
higher admission FIM™ score significantly increased the odds of being discharged home.
Few studies have looked at the value of admission FIM™ for predicting discharge
destination specifically in individuals with severe stroke. It was interesting to note that
this factor was a significant predictor, despite the fact that this study looked only at a
narrow band of stroke severity (i.e. RPGs 110 and 1110 with motor admission FIM™
scores between 12 to 38 only), where there was relatively less variability in admission
FIM™ scores. A few studies have found that discharge FIM™ scores are more predictive
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of final discharge destination in stroke patients. Although this could hold true for the
severe stroke population as well, as indicated by the group comparisons, admission
FIM™ scores were chosen due to their higher practical value for prediction.
Model 1, which combined age and admission FIM™ scores, was able to predict
77.4% of discharge destinations accurately. The inclusion of caregiver availability
(Model 2), improved the combined predictive value of age and admission FIM™ from
77.4% to 87.8%. Although the resulting model was unreliable (as discharge home
without a caregiver was a rare event), it was evident, from the difference between the
proportion of individuals discharged home with a caregiver (82.7%) and those discharged
home without an available caregiver (2.6%) that this factor is of great importance and
likely plays a significant role in determining where individuals with severe stroke are
discharged following rehabilitation. Recognizing the limitations of the sample (in terms
of size as well as it being from a single site), the evidence strongly suggests that being
discharged home without a caregiver is an extremely rare event. None of the studies
conducted so far have looked specifically at individuals with severe strokes, where
caregiver availability appears to be of critical importance, considering the functional
limitations of this population, even after rehabilitation. The current study thus emphasizes
the importance of this factor in determining the discharge destination, specifically in
patients with severe strokes.
In this study population, there were a number of individuals for whom available
caregivers were identified at the time of admission to rehabilitation, but who were
discharged to long-term care, following rehabilitation. Lutz (2004) conducted a mixed methods study to explore factors that influenced discharge destination of stroke patients
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following rehabilitation. It was reported that the main difference between patients with
similar FIM1m scores and ages, was how well the patients’ needs could be met or
matched by the caregivers’ abilities. As discussed earlier, in older patients, although
potential caregivers were identified, poor health of spouses or work and family
responsibilities of other family members prevented these individuals from being
discharged home. In the present study, these inabilities were usually documented in the
social workers’ notes and were taken into consideration when determining caregiver
availability. Individuals whose caregivers were unable to care for them physically or
those that were unwilling were considered ‘unavailable.’ However given the retrospective
nature of this study this information may not have been captured for some individuals.
Another reason why patients were discharged to long-term care facilities despite having
available caregivers could be that some individuals simply did not recover sufficiently to
be cared for at home. This was a real possibility, especially given the severity of stroke in
the current sample. During the interviews, there were family members who expressed that
they would have liked to care for the patient at home but were unable to provide them
with the care they needed. This indicates that though the availability of a caregiver is a
significant part of the discharge planning process, the ability of the caregiver to provide
the patient with the required support, or to ‘match’ the patients needs (Lutz, 2004) may
provide a more complete picture, and should be taken into consideration.
A number of authors have looked at other social determinants of discharge
disposition following inpatient stroke rehabilitation. Denti, Agosti & Franceschini (2008)
reported a strong association between social situation and pre-stroke living situation (i.e.
living with family) and the odds of being discharged home. Pre-stroke living situation,
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social support and marital status are some of the other factors that have been shown to
influence discharge outcome (Agarwal et al., 2003; Massucci et al., 2006; McKenna et
al., 2002; Wee & Hopman, 2005). All these factors could to some extent be related to the
availability of a caregiver. It is possible that individuals who live alone are less likely to
have caregivers willing and able to care for them and are therefore more likely to be
discharged to long-term care facilities. In this study, pre-stroke living situation was also a
significant predictor of discharge destination. However, the inclusion of this variable in
the model (Model 3) increased the predictive value of Model 2 (which included age,
admission FIM™ and caregiver availability) from 87.8% to 89.4%. Individuals who lived
alone were more likely to be discharged to long-term care facilities while those who lived
with family had greater odds of returning home.
In the preliminary screening of variables, individuals who were discharged home
were significantly different from those who were discharged to long-term care in terms of
gender. It was found that more men went home than women while more women were
discharged to long-term care facilities. However, this factor did not emerge as a
significant predictor in the multivariate model. This was probably because gender
differences observed between different discharge settings could also be associated with
age, pre- stroke living situation and caregiver availability. Agarwal et al. (2003) reported
a similar finding and attributed this to women tending to live longer than men. As a result
more women were older, likely to be living alone prior to their stroke, and less likely to
have a spouse available to care for them compared to men. In this study population,
women were found to be younger, and more likely to be living alone prior to the onset of
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stroke. However, no significant difference was found between males and females in terms
of caregiver availability (Appendix F).
Although the current study was able to demonstrate the importance of age,
admission FIM™ and caregiver availability in determining post rehabilitation discharge
destination of severe stroke patients, there are a number of other factors that could have
influenced the discharge outcome of these patients such as socio - economic status,
presence of co-morbidities etc. that were not explored in this study.
In conclusion, age and admission functional ability were significant predictors of
discharge destination of individuals with severe stroke following inpatient rehabilitation.
In this study only one individual was able to return home following rehabilitation in the
absence of a caregiver. Although caregiver availability could not be reliably analyzed in a
regression model, it is evident that this factor is of great importance in determining
discharge destination specifically in severe strokes.

The secondary objective was to report the outcomes the study sample in terms of
FIM™ gains, LOHS and discharge destination. The FIM™ gains made by the study
cohort were statistically significant, as well as clinically meaningful. Minimal clinically
important difference (MCID) for the FIM™ among patients with strokes has been
identified as a minimum change of 22 total points on the measure (Beninato, M. 2006).
With a mean FIM™ gain of 29 points, the severe stroke patients in the present study
made clinically significant improvements. Slow stream rehabilitation has been suggested
as an alternative form of rehabilitation for individuals with severe stroke since they make
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slower functional gains and recover at a slower pace (Ween et al., 1996). However, there
is insufficient evidence to support this recommendation. The results of this study indicate
that these individuals do improve from traditional inpatient rehabilitation in terms of
functional outcomes. This finding is reinforced by Nolfe et al. (2003), who specifically
studied patients with severe stroke admitted to a 60 day rehabilitation program and
reported a significant improvement in median FIM1m gains 6 months after discharge. A
number of other studies that have looked at this population, as a subset of the larger
stroke population have also found significant improvements in FIM1m scores following
rehabilitation (Deutsch et al., 2006; Nolfe, D'Aniello, Muschera, & Giaquinto, 2003;
Ronning& Guldvog, 1998).
More than half (57.9 %) of the patients in this study were discharged home. This
rate of discharge to the community was higher than most other studies. Teasell et al.
(2005) in a cohort of patients with severe strokes found that 43.4 % returned to their own
home while Yagura et al. (2005) reported that around 47 % of severe strokes went home
after undergoing interdisciplinary stroke rehabilitation. The higher rate of discharge to the
community reported in this study could be, in part, due to admission bias. It is possible
that criteria for admission to rehabilitation were such that patients with a greater
likelihood of being discharged home were selected for rehabilitation. Alternatively, with
the wide variability between studies, in the definition o f ‘severe stroke’, it is possible that
the severity of stroke in the current sample differed from that of other study samples.
Current living status was ascertained for only a subset of the study population and
therefore, it was not possible to reliably look at how long these individuals remained at
their initial place of discharge. As mentioned in the results, there were some individuals

who were initially discharged home, but later had to be moved to long-term care
facilities. Some of the reasons for this included, primary caregivers becoming incapable
of caring for the individual with severe stroke due to their own illnesses, or the death of
the primary caregiver. In the few cases where the initial discharge destination had been a
long-term care facility, but the current place of residence was the individuals own home
or a family member’s home, the family members, during the interviews expressed that
they felt the patient was “declining in long-term care” and would “do better at home”
where the family could care for them and encourage them to work at getting better.
Individuals who were discharged home had a longer duration of rehabilitation.
This may have been because they were recognized as having the potential to improve
functionally, and to return home, and were therefore provided additional rehabilitation to
maximize independence. On the other hand, individuals discharged to long-term care
may have reached a plateau in terms of their functional recovery, or discharge to long
term care seemed inevitable and as a result these patients were discharged earlier.

Practical applications
The results of this study provide confirmation of previous research and current
clinical experience that age, admission functional status and caregiver availability
influence the post rehabilitation discharge disposition of severe stroke patients
undergoing rehabilitation. Knowledge about the importance of these factors could help
improve triage of severe stroke patients to inpatient rehabilitation. This information
would also allow for more successful and realistic goal setting for this group of stroke
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patients. In the case of more severe stroke patients, this study showed that these patients
benefit in terms of functional gains. However, for the patient recovering from a severe
stroke there needs to be a greater focus on discharge planning and greater emphasis on
caregiver support and training. For example, if individuals are expected to return home
following rehabilitation, their rehabilitation program will need to include not just
activities to maximize function but also measures designed to reduce caregiver burden,
family and patient education as well as appropriate home modifications. These results
could also potentially inform patients’ and families’ expectations of rehabilitation
outcomes so that they are able to prepare ahead for their family member’s post discharge
living situation. This study also raises questions about the value of rehabilitating patients
with severe stroke who do not have a caregiver available. In this study, almost all severe
stroke patients who did not have caregivers were discharged to long-term care facilities.
Although these patients made significant functional gains as a group, one could argue,
that at least in terms of discharge destination, there is limited value in rehabilitating
individuals with severe strokes without a caregiver available.

Limitations
There are several limitations of this study. The first drawback was in the
retrospective approach used to obtain information which increased the possibility for bias
occurring. However to minimize the effect of information bias, telephone interviews were
conducted with the help of a structured script. Only closed-ended questions were used to
minimize recall bias, and wherever possible, responses were confirmed by the chart
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review. All chart reviews were conducted by the same person in a in a similar format
(Appendix D). In the event of uncertainty or unclear information, a second reviewer was
asked to independently review the chart.
As the data collected for analysis was obtained from a number of different sources
retrospectively for the last 5 years, missing information was also an issue in this study. In
addition to this, due to the nature of the study population, it was difficult to obtain
information from a large number of patients, especially those who were in nursing homes
and were not able to speak over the telephone. Nursing homes required that families be
contacted, but this information was not always available.
Time to rehabilitation was not taken into consideration in this study. This is a
potential factor which may have influenced the outcomes of the study population. Most
individuals were admitted within a few weeks of stroke onset while others were admitted
to rehabilitation after a prolonged acute care stay or initial rehabilitation at some other
facility. It is also not known if patients included in the study are representative of all
individuals with severe strokes undergoing rehabilitation. Admission criteria to the stroke
rehabilitation unit at this facility could differ from other units across the province.
In addition, it is not known how these patients were representative of all
individuals with severe strokes, many of whom presumably could have been denied
access to rehabilitation.
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Implications for future research
This study was intended to contribute to the limited research that has been
conducted, in the area of rehabilitation of individuals with severe stroke. Despite the fact
that severe stroke patients represent one of the most expensive elements of the health care
system, surprisingly little is known about how these patients respond to rehabilitation,
who should be admitted and what type of rehabilitation works best. In rehabilitation
research, severe stroke patients are a difficult group to study and follow up. Despite their
great rehabilitation needs, they are often not considered to have ‘rehabilitation potential’
and many rehabilitation facilities are still reluctant to admit these patients. They may be
sent to complex care units or even directly discharged to long-term care. Recent studies
have shown that these patients often benefit from inpatient rehabilitation. Future research
needs to be directed towards achieving a greater understanding of this population as well
as their outcomes following rehabilitation through better quality prospective studies.
Although this study provides information on the factors that influence discharge outcome,
it is important to understand that the discharge planning process is a complex one that
depends on a wide range of physiological and psychosocial factors (Agarwal et ah, 2003).
More research is required to better understand these factors and how they contribute to
defining where an individual with severe stroke goes following rehabilitation. Caregiver
availability especially needs to be explored in greater depth. Mixed methods prospective
studies may be able to provide a clearer picture of the discharge planning process and the
various factors involved in the final decision for discharge destination.
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Chapter 6
Conclusion

This study was able to demonstrate that discharge destination of severe stroke
patients admitted to inpatient rehabilitation are predicted by age and admission functional
ability. Although caregiver availability could not be analyzed reliably in a predictive
model, it is evident that these patients are unlikely to return home in the absence of a
willing and able caregiver. Thus, caregiver availability also plays an important role in
determining discharge destination following rehabilitation, in individuals recovering from
severe stroke.
Although these factors have predictive value in determining discharge destination
and can inform discharge planning, this is a complex process. Many physiological,
psychosocial and socio - economic factors, particularly those studied in the current
research study should be taken into consideration when determining a patient’s potential
for discharge to the community. More research in this field needs to be conducted to
better understand how these factors influence rehabilitation outcomes of individuals with
severe stroke.
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Appendix B: Letter of Information

R. Teasell Medicine Professional Corporation

801 Commissioners Rd. E

Department of Physical Medicine & Rehabilitation

London, Ontario N6C 5J1

Parkwood Hospital, St. Joseph's Health Care London

Phone:
Fax:

Dear_________________,
Re: Research study entitled -Discharge Destination of Patients with Severe Strokes
undergoing rehabilitation: Development of a predictive model.
You are being invited to participate in a research study being conducted by Shelialah
Pereira, as part of her Masters degree in the Department of Health and Rehabilitation
Science at the University of Western Ontario. This study is being conducted under the
supervision of Dr. Robert Teasell at Parkwood Hospital. This letter is intended to provide
you with the information that you will need to make an informed decision on taking part
in this study.

The study is entitled - Discharge Destination of Patients with Severe Strokes undergoing
rehabilitation: Development of a predictive model.
Patients with severe strokes often undergo a long and slow rehabilitation process. They
are less likely to be discharged to their own home when compared to patients with less
severe strokes.The main purpose of this study is to understand the ability of certain
factors, such as age, stroke severity and the availability of a caregiver to predict place of
discharge (i.e. home or long-term care) in severe stroke survivors following
rehabilitation. Through this study we hope to establish a predictive model that will help
improve clinical decision making and discharge planning for patients with severe strokes.
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The study investigators are looking for 130 patients above the age of 18, who have had a
stroke and have undergone rehabilitation at Parkwood hospital.

On admission to inpatient rehabilitation at Parkwood Hospital, information such as your
age and functional ability are collected as part of standard admission procedure. Your
functional ability is usually assessed using a tool called the Functional Independence
Measure (FIM) at admission and before discharge. This helps your rehabilitation team
keep a record of the gains that you have made. If you choose to participate in this study,
the investigators will retrieve this information (specifically your age, FIM scores, number
of days spent in rehabilitation and you pre- stroke place of residence) and enter it into a
separate database.

In addition, participation in this study will involve a brief telephone interview that will be
conducted at your convenience. A research assistant will call you on behalf of Dr.
Teasell, to explain the study, answer your questions and complete the interview if you
choose to participate. The interview will last no more than 15 minutes and will consist of
a few questions with respect to your living situation prior to and following discharge
from the rehabilitation facility at Parkwood Hospital.
There are no risks associated with participation in this study. Once the telephone
interview is completed, all personal information such as your name and phone number
will be removed to ensure confidentiality. Your information will be identified only by a
number code. The master list linking your personal information to the interview results
will not be retained. Only members of the research team will have access to this
information. No personal information will be released in the final thesis or any
publications resulting from the study; only data from the group as a whole will be used.
Your participation in this study is completely voluntary and you may choose not to
answer any of the questions, stop the interview or withdraw from the study at any time.
Involvement in this study will not interfere with involvement in any other studies. Your
participation will require only one interview and your personal information will not be
retained for future use. No compensation will be provided for participation in this study.
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If you have any questions regarding this study, please contact Shelialah Pereira, Research
Student (MSc. Candidate), at |
If you have any questions about your rights as a research participant or the conduct of the
study you may contact Dr. David Hill, Scientific Director, Lawson Health Research
Institute |
The results of this study may be published in a peer reviewed journal. If you wish to
receive a copy of these results please inform the research assistant at the time of the
telephone interview.
This information letter may be retained by you for your records.

Thank you,

Robert W. Teasell, MD FRCP(C)

Asha Bhardwaj, MD FRCP(C)

Professor and Chair Chief,

Department of Physical Medicine and
Rehabilitation, Parkwood Hospital

Department of Physical Medicine and
Rehabilitation, Parkwood Hospital
London, Ontario

London, Ontario
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Appendix C: Script for Verbal Consent and Telephone Interview
Hello, May I speak to ______________?
This is _________, a Master’s student at The University of Western Ontario. You are
being invited to participate in a research study entitled “Discharge Destination of Patients
with Severe Strokes undergoing rehabilitation: Development of a predictive model.” This
study is being conducted as a part of my Master’s thesis, under the supervision of Dr.
Robert Teasell at Parkwood hospital.
The main purpose of this study is to understand the ability of certain factors, such as age,
stroke severity and availability of a caregiver to predict discharge destination in stroke
survivors following rehabilitation. Through this study we hope to establish a model that
will help improve clinical decision making and discharge planning for patients with
severe strokes.
If you agree to participate, you will be asked a few questions with respect to your /your
family member’s living situation prior to and following discharge from the rehabilitation
facility at Parkwood hospital. The interview is expected to last no more than 15 minutes.
There are no serious risks associated with participation in the study. If you choose to
participate in this study, the investigators will also retrieve some information from your
medical chart (specifically your age, FIM scores, number of days spent in rehabilitation
and you pre- stroke place of residence). This information will be entered into a separate
database.

Your participation in this study is voluntary and you may choose not to answer any of the
questions, stop the interview or withdraw from the study at any time.
Any information that you provide us will be kept confidential and will only be accessed
by members of the research team. No personal information will be used in the publication
of the study results. However representatives of the University of Western Ontario Health
Sciences Research Ethics Board may contact you or require access to your study related
records to monitor the conduct of research.
Do you agree to participate?
1- Yes
2- No

For investigator:

go to convenient time
Thank you for your time

Verbal consent reviewed
Verbal consent obtained

YES/NO
YES/NO

I, or one of my colleagues, have explained to the subject the nature of the current research
study. I certify that, to the best of my knowledge, the subject understands the purpose and
nature of the study as well as the demands, risks and benefits of participating in this
study.

Signature of investigator:................................................... Date:................................

If you would like a copy of this letter for your records, please let me know and I will send
it to you via email or mail.
Email address:

Address:

Convenient time:
Is this a convenient time to continue?
1- Yes
2- No

go to information
go to Better time

Better time:
The interview is expected to last about 15 minutes and can be arranged to suit your
schedule. Is there another time at which you would prefer to be called?
1- Yes
2- No

set up appointment
Thank you for your time

Do you have any questions before we begin?
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1- Yes

go to information

2- No

Are you ready to continue?

Are you ready to continue?
1- Yes
2- No

go to interview questions
go to better time

Information:
Confidentiality and Anonymity:
Once the telephone interview is completed, all personal information such as your name
and phone number will be removed. Your information will be identified only by an
alpha-numerical code. The master list linking your personal information to the interview
results will not be retained. Only members of the research team and the primary
investigator will have access to this information.
Contact Information:
If you have any questions regarding this study, please contact Shelialah Pereira, Research
Student (MSc. Candidate), at |
If you have any questions about your rights as a research participant or the conduct of the
study you may contact Dr. David Hill, Scientific Director, Lawson Health Research
Institute H H H H .
Questions:
I will begin the interview now.
A) For stroke survivor
B) For family member
For stroke survivor
Aa) What was your living situation prior to your stroke? Did you
1234-

Live alone
Live with a spouse/relative/friend
Live in a nursing home or other such facility
Other
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Ab) Following your rehabilitation, what was your discharge destination?
1- your own home, relative/caregivers home
2- a nursing home or other such facility
3- other

Ac) At the time of your discharge, was a family member, friend or neighbor available to
help support you or provide you with the care you needed?
1- Yes
2- No
3- Other
Ad) What is your current living situation? Do you
1234-

Live alone
Live with a spouse/relative/friend
Live in a nursing home or other such facility
Other

That will be all. Thank you for your time.
Good day/night.

For Family member:
Ba) In what way are you related to __________(name of patient)

Bb)Where or with whom did your_____________live prior to his/her stroke? Did
he/she
5678-

Live alone
Live with a spouse/relative/friend
Live in a nursing home or other such facility
Other

Ab) Following his/her rehabilitation, what was his/her discharge destination?
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4- His/her own home, relative/caregivers home
5- a nursing home or other such facility
6- other___________________
Ac) At the time of his/her discharge, was a family member, friend or neighbor available
to help support him/her or provide him/her with the care he/she needed?
4- Yes
5- No
6- Other
Ad) What is his/her current living situation? Does he/she
5678-

Live alone
Live with a spouse/relative/friend
Live in a nursing home or other such facility
Other

That will be all. Thank you for your time.
Good day/ night.
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Appendix D: Data Abstraction Form
AGE:

N A M E /N O :

F IM sco re

ADM
SELF CA R E
E atin g
G ro o m in g
B ath in g
D re ssin g - u p p e r b o d y
D re ssin g - lo w e r b o d y
T o ile tin g
S P H IN C T E R
B lad d e r
B ow el
TRA N SFERS
B e d -c h a ir-w h e e lc h a ir
T o ile t
T u b -s h o w e r
L O C O M O T IO N
W a lk /W h e e lc h a ir
S tairs
C O M M U N IC A T IO N
C o m p re h e n sio n
E x p re ssio n
S O C IA L C O G N IT IO N
S o cial in te rac tio n
P ro b le m so lv in g
M e m o ry

M o to r sco re
C o g n itiv e sco re
T o ta l sco re

C a r e g iv e r a v a ila b ilit y

D is c h a r g e D e s tin a tio n

DC

SEX :

ADM

DC

73

Appendix E: Description of FIM™ instrument

Functional Independence Measure (FIM)
Developed in 1987, in part as a response to criticism of the Barthel Index, the FIM was
intended to address issues of sensitivity and comprehensiveness as well as provide
uniform measurement system for disability for use in the medical remuneration system in
the United States (McDowell & Newell, 1996). Rather than assess independence or
dependence, the FIM assesses physical and cognitive disability in terms of burden of care
that is, the FIM score is intended to represent the burden of caring for that individual.

The FIM is a composite measure consisting of 18 items assessing 6 areas of function
(self-care, sphincter control, mobility, locomotion, communication and social cognition).
These fall into 2 basic domains; physical (13 items) and cognitive (5 items). The 13
physical items are based on those found on the Barthel Index, while the cognitive items
are intended to assess social interaction, problem-solving and memory. The physical
items are collectively referred to as the motor-FIM while the remaining 5 items are
referred to as the cognitive-FIM.

Each item is scored on a 7-point Likert scale indicative of the amount of assistance
required to perform each item (l=total assistance, 7 = total independence). A simple
summed score of 18 - 126 is obtained where 18 represents complete dependence/total
assistance and 126 represents complete independence. Subscale scores for the physical
and cognitive domains may also be used and may yield more useful information than
combining them into a single FIM score (Linacre et al. 1994). Administration of the FIM
requires training and certification. The most common approach to administration is direct
observation. The FIM takes approximately 30 minutes to administer and score. The
developers of the FIM further recommend that the rating be derived by consensus opinion
of a multidisciplinary team after a period of observation.
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Advantages
The Functional Independence Measure has been found to be as effective as such lengthy
measures as the Sickness Impact Profile (SIP) in predicting burden of care following
stroke and therefore, just as useful in determining the amount of physical assistance a
person might need at home following a stroke. To its advantage, the FIM is far less
lengthy and represents a smaller burden to the patient than the SIP, which requires the
subject to complete the lengthy questionnaire (Granger et al. 1993). In clinical
assessment, the greater number of items and wider choice of responses per item may
yield more detailed information on an individual basis than assessments with fewer items
and response options (Hobart et al. 2001). Minimal clinically important differences
(MCID) have been identified for the FIM when used within a stroke population (Beninato
et al. 2006). Based upon ratings of clinical change made by physicians shortly following
discharge from stroke rehabilitation, Beninato et al. (2006) determined that 22, 17 and 3
were the change scores for the total FIM, motor FIM and cognitive FIM, respectively,
which best separated those patients who had demonstrated clinically important change
from those who had not.

Limitations
The reliability of the FIM is dependent upon the individual conducting the assessment.
Training and education in administration of the test is a prerequisite for good levels of
inter-rater reliability (Cavanagh et al. 2000). Length of time and amount of training
required to arrive at a consensus score, as recommended by the developers of the FIM,
may have significant implications for the practical application of the FIM in clinical
practice. The use of a single summed raw score may be misleading as it gives the
appearance of a continuous scale. Steps between scores, however, are not equal in terms
of level of difficulty and cannot provide more than ordinal level information (Linacre et
al. 1994). Kidd et al. (1995) suggested that one use the summed scores as though on an
interval level scale while the individual items remain ordinal. In an evaluation of
responsiveness, FIM, motor FIM and the BI were all found to have similar effect sizes.
The total-FIM was reported to exhibit no ceiling effect —0% as compared to the BI’s 7%
(Van der Putten et al. 1999). This would suggest that the FIM might have no real
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advantage in terms of responsiveness to change despite having more items and a more
precise scoring range for each item. Identification of MCID for the FIM may increase the
interpretability of FIM scores and FIM change scores; however, it should be noted that
the external criterion around which these figures were developed were retrospective
physician ratings of change. Patient, caregiver or family assessments were not included in
the ratings of important change. In addition, retrospective ratings could be subject to
recall bias. The authors also demonstrated that the MCID was influenced by the FIM
scores at admission such that patients with lower admission FIM required greater change
scores in order to demonstrated significant change and identification of patients with
clinically important change became more difficult to identity accurately as FIM
admission scores increased.

Summary - Functional Independence Measure
Practicality
Interpretability: The FIM has been well studied for its validity and reliability. It is widely
used and has one scoring system increasing the opportunity for comparison. It is
important to remember, when interpreting FIM scores, that it is an ordinal not continuous
level scale.

Acceptability: Modes of administration include interview. The FIM has also been studied
for use by proxy respondents.

Feasibility: Training and education of persons to administer the FIM may represent
significant cost. Use of interview formats may make the FIM more feasible for
longitudinal assessment.
(Reproduced with permission of the author).
Salter, K., Jutai, J., Zettler, L., Moses, M., Foley, N., Teasell, R. (2009).Outcome
Measures. Evidence -Based Review of Stroke Rehabilitation. Retrieved from
http://www.ebrsr.com
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Appendix F: Results of gender comparison for individuals discharged home and to long
term care.
F em a le

M a le

V a ria b le

t (d f) /

K?

P

(d f)

A g e in yea rs

N

M e a n /S D

%

N

M e a n /S D

%

104

6 6 .9 /1 4 .5

-

86

7 1 .2 /1 3 .8

-

-4 .2 9 7

.039

(1 8 8 )
A d m is s io n F I M im (m o to r)

104

2 6 .8 /6 .5

-

86

2 7 .5 /7 .4

-

-.663

.512

(1 8 8 )
A d m is s io n F I M im (c o g )

104

2 2 .6 /6 .4

-

86

2 3 .4 /6 .3

-

-.8 4 7

.365

(1 8 8 )
A d m is s io n F I M im (to ta l)

104

4 9 .9 /1 0 .9

-

86

5 0 .9 /1 1 .9

-

-1 .0 3 0

.536

(1 8 8 )
D isc h a r g e F IM ™ m o to r

103

5 8 /1 9 .6

-

85

52.8/21

-

5.226

.080

(1 8 6 )
D isc h a r g e F IM ™ (c o g )

103

27.1/5.1

-

85

2 6 .5 /5 .8

-

.595

.494

(1 8 6 )
D isc h a r g e F IM ™ (to ta l)

103

8 5 .6 .2 2 .4

-

85

7 9 .3 /2 4 .6

-

6.2 7 7

.069

(1 8 6 )
D isc h a r g e D e stin a tio n

104

86

H om e

76

-

73.1

49

LTC

28

-

2 6 .9

37

Pre - stro k e situ a tio n

104

5.4 2 2
-

5 7 .0

.020

(1 )

4 3 .0

86

5.948

A lo n e

20

-

19.2

30

-

3 4 .9

W ith F a m ily

84

-

80.8

56

-

65.1

C a r e g iv e r A v a ila b ility

104

84

(1)

1.128

Y es

86

-

82.7

64

-

7 6 .2

No

18

-

17.3

20

-

2 3 .8

LOHS

104

6 5 .9 /3 2 .4

-

86

6 0 .3 /2 8 .4

-

.015

.270

(1)

5.5 9 7

.212

(1 8 7 )
F IM ™ G ain s

103

3 5 .1 /1 9 .6

-

85

2 8 .5 /1 9 .9

-

6 .6 6 9
(1 8 6 )

.022

